Background: Obesity and overweight are major contributors to the global burden of chronic diseases and disability in both majority and minority populations.
INTRODUCTION
Overweight and obesity are defined as abnormal or excessive fat accumulation that presents greater risk for a number of chronic diseases, including diabetes, cardiovascular disease and cancer. The most common measure of obesity is body mass index (BMI), a person's weight (in kilograms) divided by the square of his or her height (in metres, kg/m 2 ). A person with BMI of 30 or more is generally considered to be obese. A person with BMI equal to or more than 25 is considered overweight. According to the World Health Organization (WHO) World Health Statistics 2012 report, one in six adults is obese; one in ten is diabetic; one in three has raised blood pressure, and 65% of the world's population live in countries where overweight and obesity kill more people than malnutrition (1) . WHO Region of the Americas has the highest obesity rates (26% of adults), and the lowest occur in WHO South-East Asia Region (3% obese). In Slovakia, the estimated prevalence of overweight and obesity together (BMI > 25 kg/m 2 ) is 54% in males and 62.9% in females, and the prevalence of obesity (BMI > 30 kg/m 2 ) is 12% in males and 25.3% in females. Obesity is a fast-growing problem that is reaching epidemic proportions worldwide, as it is associated with increased risk of premature death (2) . Different mechanisms linking obesity to cardiovascular disease have been postulated, thus adding on to classical risk factors. Adipose tissue is an active endocrine and paracrine organ that releases a large number of cytokines and bioactive mediators, such as leptin, adiponectin, interleukin-6 (IL-6), and tumour necrosis factor-α (TNF-α), that influence not only body weight homeostasis but also insulin resistance, diabetes, lipid levels, tension, coagulation, fibrinolysis, inflammation, and atherosclerosis (3). The European Union and WHO emphasise the need for research on the health status of endangered minorities. In the past, the specific attention paid to the socioeconomic and health problems of the Roma population were considered to be a violation of the population integrity. Therefore, there is a lack of reliable data on the health status of the Roma population in Slovakia.
The aim of the research was to obtain data on overweight and obesity prevalence in the population living in Roma settlements as well as on bioactive mediators and selected biochemical parameters.
MATERIALS AND METHODS
Data from the cross-sectional population-based HepaMeta study conducted in Slovakia in 2011 were used. From all Roma who were present in the settlements and received information about the study, 452 (mean age = 34.7; SD = 9.14; 35.2% men) chose to participate. However, for measurement of special bioactive mediators, two groups consisting of only 63 men (mean age = 32.59, SD = 8.63) and 117 women (mean age = 34.55, SD = 8.35) were selectively created. Respondents were divided into three groups: those with normal weight, those with overweight and obese. Values for anthropometric parameters, lipids parameters, C-reactive protein, TNF-α, IL-6, leptin, and adiponectin were determined. The study was approved by the Ethics Committee of the Faculty of Medicine at Šafárik University in Košice. Participation in the study was fully voluntary and anonymous. The methodology is described in detail elsewhere (4) .
Results were statistically processed. The student's t-test and chi-square tests were used to determine the significance of differences between groups.
RESULTS
Among Roma respondents 26.9% of males and 27.6% of females were overweight; 28.8% of males and 26.5% of females were obese (Fig. 1) .
The levels of bioactive mediators and selected biochemical parameters in Roma male respondents are shown in Table 1 and in Roma female respondents in Table 2 . Mean levels of TC, TG and LDL-C were significantly higher in overweight and obese examined subjects compared to normal-weight Roma respondents. The relation was reversed for HDL-C level, with significantly lower levels in obese Roma males and females (p < 0.001).
Plasma levels of leptin, IL-6, hs-CRP as well as TNF-α increased in Roma significantly with BMI. Plasma levels of leptin, TNF-α and hs-CRP were significantly higher in obese Roma respondents when compared with non-obese respondents (p < 0.001). IL-6 levels were significantly higher in obese Roma males in comparison with normal-weight males (p < 0.05). In obese Roma females mean leptin, TNF-α and IL-6 levels were higher than in obese Roma males. Conversely, mean hs-CRP levels were lower. The concentration of adiponectin was significantly lower in obese of both genders (Roma males p < 0.001, Roma females p < 0.05).
DISCUSSION
Obesity and overweight are the fifth-leading risk for global deaths and are major contributors to the global burden of chronic diseases and disability. We can compare the results obtained in the project with those obtained by another quantitative questionnaire research of Roma health status, interview was carried out on a representative sample of the Roma population in Slovakia (5). Seven European countries -Spain, Bulgaria, the Czech Republic, Greece, Portugal, Romania and Slovakia -participated in the project "Health and the Roma community, analysis of the situation in Europe", which was financed by the European Union under the "Public Health Programme". The sample population consisted of 700 Roma households. However, due to obstruction in the field, the real sample consisted of 657 respondents (adults and minors) from all regions of Slovakia, with the largest share of representation aged 10-15 years and 45-64 years. Weight problems affect more adult men than women, 48.7% of men had normal weight, 28.2% were overweight and 18.7% were obese. On the other hand, 23.4% of women were overweight and 17.1% of women suffered from obesity. Dolinská et al. (6) found in their study that Roma females had higher BMI values compared with majority-population females in all age groups. More than a quarter of Roma women (26.3%) from the western region of Slovakia were overweight and 14.1% were obese, while in the eastern region of Slovakia 16.5% of Roma women were overweight and 6.0% were obese.
Obesity, in particular excess visceral adiposity, is strongly associated with abnormal cytokine secretion and adverse metabolic risk factors. Adipocytokines secreted from adipose tissue can play a role in the observed link between obesity and its associated morbidities, such as coronary artery disease and insulin resistance (7, 8) . Therefore, dysregulation of adipocytokines caused by dysfunctional adipocytes (e.g. excess adiposity) could contribute to the pathogenesis of various complications of obesity.
Adiponectin is a protein secreted from adipose tissue which plays an important role in hyperglycemia and inflammatory mechanisms (9) . Adiponectin may play a protective role against atherosclerosis and insulin resistance; it is considered to be an important marker signalling the risk of diabetes development in the obese subjects. Moreover, adiponectin may modulate the TNF-α induced inflammatory response, since it has been shown that adiponectin reduces TNF-α secretion of macrophages. This anti-TNF-α effect may partly explain the anti-inflammatory and anti-atherogenic effect of adiponectin (10) . In Roma respondents in the present study the serum level of adiponectin correlated inversely with anthropometrical parameters of obese subjects. Consistent with the findings from the present study, lower serum adiponectin levels independent of BMI have been observed in Chinese, Korean, and South Asian women (11) as well as Caucasian men (12) . Circulating levels and adipose-tissue mRNA expression of leptin are strongly associated with BMI and correlate with body mass index and waist circumference. Leptin is considered to be the missing link between obesity and diabetes, as it has been proved to regulate blood sugar via its control over appetite and fat storage. Leptin concentrations are predominantly determined by subcutaneous adipose tissue and adiponectin by visceral adipose tissue (10) . Recent studies have shown that leptin levels are higher in obese subjects but lower in individuals with normal weight (11, 13) . The present study supports these findings, as obese Roma had lower leptin levels in comparison with non-obese Roma, and serum leptin levels were much higher in overweight and obese Roma females than in the same categories of Roma males. Although leptin acts mainly at the level of the central nervous system to regulate food intake and energy expenditure, there is a relationship between leptin and the low-grade inflammatory state in obesity, suggesting that leptin could exert peripheral biological effects as a function of its cytokine-like structure (14) .
Fig.1. Distribution of Roma respondents in relation to BMI in HepaMeta study.

Parameters
Obesity is associated with a chronic inflammatory response, with altered levels of several circulating factors, such as an increase in the plasma levels of CRP, TNF-α, IL-6, and with other biological markers of inflammation (15) (16) (17) . Tumour necrosis factor-alpha is a pro-inflammatory cytokine that exerts numerous effects in adipose tissue, including lipid metabolism and insulin signalling, and which circulating levels are increased with obesity and decreased with weight loss (18) . Subcutaneous adipose tissue produces interleukine 6, which increased secretion is associated with increasing BMI and body fat. One of the main effects of IL-6 is induction of hepatic CRP production, which is now known to be an independent, major risk marker of cardiovascular complications (19, 20) . In our study, overweight and obese Roma males and females show higher plasma levels of TNF-α, IL-6 and CRP compared with Roma respondents with normal weight. These results are in line with the discovery that low-grade inflammation is a characteristic of the obese state and chronic inflammation in adipose tissue could play a crucial role in obesity-related comorbidities.
In conclusion, the presented results describing the levels of bioactive mediators in Roma respondents represent the first-ever data in the scientific literature on this topic in Slovakia. We report that in Roma with overweight and obesity, adiponectin levels are lower, while leptin, TNF-α, IL-6, and hs-CRP levels are higher compared to subjects with normal weight. Thus, nutritional status is intimately involved in the regulation of immunity. Overweight and an increase in body mass index level for every individual leads to significant changes in adipokines concentrations, which represents a risk for the development of obesity-related complications. As Raine (22) pointed out, focus on individual behavioural change is insufficient and addressing the "upstream" environmental and social determinants of diet and active life style is important.
